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ABSTRACT ■ PURPOSE: To provide an optical compensation sheet, liquid crystal display device and 
' color liquid crystal display device which are easily producible and are enlarged in v.sual 
field angle. 

CONSTITUTION: The optically anisotropic layer 23 of the optical compensation sheet 
consisting of a transparent base 21 and the optically anisotropic layer 23 disposed thereon 
is a layer consisting of a compd. having a discotic structural unit and having negative 
double refraction and the disk surface of the discotic structural unit inclines with the plane 
of the transparent base 21 . In addition, the angle formed by the disk surface of the discotic 
structural unit and the plane of the transparent base 21 is changed in the depth direction 
of the optically anisotropic layer 23. This liquid crystal display device and color liquid 
crystal display device have such sheet. 
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^tt©SMr^X3T>f y?ft6i©l^ <Mit) \Z 

-< (R&tt) ffc-&4&©0iJi:L.T«. C. De s t r 
a d e 6>©W32$S£\ Mol. Cryst. 7 1i, 1 
1 II (19 8 1*) Ke«3nTV»*'«>-K>iH» 
C. Destrade £©5f?e^"&» Mol. C r 
yst. 122 #. 1 4 11 (1 9 8 5¥) . Phys 
ics lett, A, 7 8i, 8 21 (1 9 9 0) \Z 
f2«S*lTV>5 h)Vtt>&m&* B. KohneS© 
BHE$g£. Angew. Chera. 96 #. 701 (1 
9 8 4*) KEWaftfcS/JrD^-U-^BWIftftCFJ. 
M. Lehn^Ol55S§. J. Chem. Commu 
n. , 1 7 941 (1 9 8 5*) . J. Zhange© 
W5t^§. J- Am. Chem. Soc. 116#, 2 
6 5 51 (1994*) fcE«SnT^*7 , U'*9'» 

£ -kiE5VX*5^ y* (PJStt) ffc^U 

*^jgj£Lfc£«. Mm^zr^tzmmmit'^m-^s> 

[0 0 3 7] ±855^X^5^ 'yPit-£®KD&%.V^M 

[0 0 3 8] 
Mt6] 
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[0049] *nwi<r>*¥nm>'-h\t* mmo&v 

[0 0 5 0] *%^(D^S^7litt. T'fXi'f'f 

[0 0 5 1] ±B5r-f yf«Jfi*lfc«DIS©A* 

in, xf*ntt'>. fffl^wJtuu, noxw*w>, mt&wmm so 



[o 0 5 23 *«wcD3t*ji*Ji©»a©fta«tt« 

*. «3cwir^2iz^-r. m*i2 3ii 3H£& 

#2 l±C»j*Sn&ertM*2 2itCRttSnTW4. 
ft^mijm 2 3 fcaWW-satftttx-f XHt-* >y 
§23a, 2 3 b. 2 3cH r-f XHr^f i/i'II* 
&P a. Pb. Pca*3933tJ##2 1 ©B5lc¥frfcffi 2 
la, 2 1b, 2 1 c*e«»U -tLTttlSOSft 
ftfla, 0b, 0c (fi'X^T^yi'iMfOSi 
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e>mz ops) J5iP]omma>mm£mz, mizmmi-x 
us. 2 4\3.mw3L»ftv>&n&mt>-?. ifesse^ 
x n ^ v z fc&mtw-mft^-ch v . ^-ns*^* 

Ktefcfc*— fli<D¥®. MRU («, 2 1a, 2 1 
b. 2 1c) Srlto. 

[0053] ±mm&& <.&m \t, s-8 sswssh 

(^ICI 0-8 OSroffiH) -«<fcL.TV»* 
bli. ±12<ffl^ro*/hfit«, 0~8 5gCO«5B 
5-4 OS) iCfeD. *fe-?-0*±fiS^5~9 0S©I5 
ffl (1#{33 0~8 5S) K&S:: bV>. SI2I: 10 

(09. 6> a) ifi, S tig/Mi IcMJSU fLTj^X3 

5~7 0gtf>*6B (#l:io~6 0S) 
[0 0 5 4] ±.f2:)t#g;£»WU -fil:r-f73T^ y 

-, ^s^pii&si) **at«*ibfc««*EisiBi±K 
»j*aaE*"CHU»ufco , 6«'fra-e: (uv>t©B«it*ic 

3 0 1flC7 0~1 7 CC^ffSLVi. 30 

[0 0 5 5] 09;Ui. JMIII»f^3f-f 

£iC«k 9. n*-r4Jit*«Tr**. * 

*g. JMBJSttJH. l^yv-R^UV-) 
rSutciOMtitiilff**. Sic, MM® 

[0 0 5 6] ±EUffi«. ^M^SfflR^*^^^^ 
1~5 0SS% (*f*L.<«5~3 0fift%) CDSICT 
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[0 0 5 7] ±B#UV— ibTtt, f-fX3f^^ 

tf*;i4:atT#-5. ±E#'J7-Ii iMT-fXnr 
^ -y ^fl2^^©ElBj£EgLteV><fc5l;:, X3r-f 

<«0. 1— 8fiS%. mZ0. l~5fi»%) (D&iZ 

3 0-8 0 X £bt^. £&7-fe?-;Wfc£K3 

OX&Lh. 4#tC3 0 — 8 OSg05lSH!&tif* ir^n 
-77tf-h^V-hfflft« (ASTM D-8 1 
7-7 2 lctt5MfclcJ:D*&n*tt) tt. 0. 01- 
2 0iJ»©l5H*W*b^. 

[0058] ±eH2K5ssn**flrr*«»As*"r 

[0 0 5 9] ii:, fgtH^ggfc 

TI,^y-V'J-*7'f hOt-H (TN-LCDTS 

L<ii^:b, 3>f-7X hcD^gt;fc<gT£tgv>T^-5. 

*««fflifi«K:?«rr-STN*»»^3 3J4. SK3 1 

f 3 3H S«3 1 a<D^M^e.»n^fCtS£oT«!>5r{C 
«t>T. SffiiSlSt'*^. SI-XK3 1 a©^B*-»e> 
»n*fc«oT, TN«l»f3 3tt, 

(c«ut> a^«ctt*«3 i bm&wtmzy-fftn 

5. ftoT. I^t:*t*5TN-LCD©jSfttJP 

\z y-ftizytn t:mt^zzm<DiE <z>yt¥MJ3# t costs^ 
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se, aav»ti»*ii«©^**^M*s«>*** ,e 

[0 0 6 0] ±E3te**;#Ji© / w*tt* -#NC5. 0 

tot. ±E3tt*«*»**"*"**** 
C5. 0XHT*t«. -tCvfXtt. ASTN-D 

1003-52 taoT««sn». yt^mismo^ 

tC'N-l'Xte, iBOTt^Sii OH^teGDCi, *X) 
»*v»ttrttt©**%-tt (JB*f 
ft) tc^B-r*©*)©"?*^, *nsfi<tat*t 
J±, #3Mt«5'-h©3Eiirfc a l E »KU i*a«oa*f*o 

\z&mm* **vw43t* 

[0 0 6 1] ±BflaWitUT«V»*fl:**t>» 

)V9>, i£>)\Z-)V7)Vzi-)V, ^>'J fcfxjUf n U H 

ffifc&S*tt*l$msSb&v>%>©tf#£UV*. 36^*1 
«3/-h©¥»fc*BiH:. Jtt^H^MoatiilCtt^Mi* 

tc \mmm &tm*witit3m «rr z> * 5 k a 

teTSlt* £Stt©iWW» 
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24 

©*£■&»©««■*»«> fc±oaiBWRSft*. ■*©** 
*©ioJI!ii&***W4»**H« ta*a©»SM«» ■ 

ttcsai"*^ Xta*. ;i©J;3&'vfX 

;*-f >+KX£0. UmHT. »*b<li0. 08m 
[0 0 6 2] 3tt**l*3/-h© 

©«5*«©e/h«s^rrs otttfciSfcfc^) . 

It, 7t^ffl«->— h©=tt#6i©B*r^&&frl" jE® 

te. Re (W^— x— ->a » ©e/hfflSr^"f^l^©^ 
#S*S©l£iS4 4^e.©«^t?fe ; 5. TN-LCDR 

©tttt*©*****"*"*!^* 1 ' 3t***lOS«4 4 

fr£>5~5 0S (ffi£©¥*£ffi) «V»TV»S!li*W* 
K. IEC1 0~4 0*)W*U> (±12/3) . JEfc, 
±fB->-Hi, TB©*tt: 

50^ C (ns +n 2 ) /2-ni ] XDS4 0 0 (n 
m) 

(fib, Dte->-h©J»2> ^Sn^iWSl' 

100g [ (n» +n 2 ) /2-m ] XD^400 
(nm) 

[0 0 6 3] Jt4fe»*»fe»J*i**&»©»*ti. 5^^ 

73f^ y ^ft'&«FR^«ia©flfi©^t;'&**aSf3 i f!lH^» 

Lta. N, N-v^^^JPATS F (DMF) . 
^^VXJU^^-^^F (DM SO) jt^t;u^>»©« 

; ^>-t£>&zP\3r-fr>$P©asS14jgfly ; 
^AS.^v j ^pp^^>^©7JU+;V'A5^ h*H ; IP 

* fJHf)V^r F >^©^ h >m : mSJ- h 9 1 H n 7 
) [0 0 6 4] ±C**©Jfc**fttUT»t, ^-^>n 
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^♦Siftf* T^X3f>f 

— ■7 L >n— -x>r >y> ifttjri— 5V>iA d— ;pn— x 

[0 0 6 5] #&f?i<7> Mi, ^SS^B 

tWSLU. Ttt«tot>. Xf*^fO4 5 0, 5 5 
0 y m<7>)tirJ:-5>U$'-5 s — >3>*-?-n-€ r nR4 6o , R 
LttWl. KK^f»Sr^-rR45o /Rsbo fitli. 

tO 0 6 6] *£«*3<Didtfl£^g®©ttSW#^£0 59 

£. 3t'fM«->— Mi— ^©^ESbTfe^Vi (IPS, 
R F i ifcliRF: ) . Ri «3fc**Mt5'— hRFi 
CD. jEffi*»Og.t«u0)7tf>^lRjS*L, R 2 lift 

NCtf>;£«CDfcFP(i. i&&-fe;WDM:>fcl£Bfi!l©*«©5 

t:>yAi*]£*fc>u «i,t;PTNC©*jro^}t 
r^ss-t jkd <b it is a ftij©asc7> =y £ > y^[S] *st)-r. 

PA&tfPBIi. -^-n-en^SA, BCDd->|£«S$:«^ 

-r. 

[0 0 6 7] *5SHn<Z>i£Sa-^gBiC*S^Tli, 7^*8 

iL-K H6ii. V9— t— ->3 xoS/hfflco^iPitifis 
H-feJKDS tfico 7 fc' > i^fa £ SStafibS. 
-MOfi)ttfi6 3a. 6 3 b#, mBrkfrG 1 CDMfilUC 40 
Ei^n. ^ L K 6 2 J£« 6 3 a t 

6 2MI1 5t#««->-h 6 2V>V9- 

— hc7)ffirn]Kc07t:*>y^(Sj»CMJS-r-5. 6 1Rafi, 

m&tfrs i <n±m&&<D7\fy?Jjfa&%t>i^ 6 1 
-r. 50 



&M*P 8-5 0 2 0 6 

[0 0 6 8] V9— >©t&J#«»g/Mm©*^ 
^S'feJl'itCiES^Lfe^^e 2M<hi£H-fe;K£> 
-h<89Sffi<&7tf>£^(&]6 1 RatCDfcTfc (a) ii. 
9 0-2 7 0S<D«gffllc:feSrt7>W*L-V^ flTfe, _k 
(a) ti, BI7©«t'5CS«rSJ:«i:*ST#-5„ 0 

S7C*5V>T, 6 1Ra, 6 1 R bR&6 2 Mli> 136 
IC*5ttStl^liTfe-5. (a) «, U^-^-v-a^ 
©S/jNM*^-riES«*[p]6 2Mt±fi0*«O7hf>^ 
^(p]6 1 RatCftfiS^f. £©ffigli, ^«*-> 

[0 0 6 9] *5§HJO?KS**Sgt^^Tli, @8S 

of 9 tc^-r ck 5 tc — «©-)t#a«->- M5^ft-k;pco 

-)fc«8 3 a. 8 3 b*«, ^S-t^8 1 ©ffiWcBESS 
n, ^■UT^ffifllv'- K 8 2 a#<!3te«8 3 a 
-fe;V8 1 icDHBlCESSn, h 8 2 b 

8 3 b tm&-t)V8 1 t©^t;EgSnTti 
5. 8 2Mati, JE#««y-h8 2aWI/^-T-y 

^©^Ir]T*0. 8 2MbH, *fMv--h8 2b0 

CIE^bfc^©7?r«l]Ta65. 8 1 Rati. ffiS-fe;W8 
lOilBia^O^tf^y^Sr^fcL. 8 1Rbti. m 
&±)U8 1 ©Tfi!l«KCD7fc:>^(R]S:^-r<, 8 4fi 

[0 0 7 0] U^— 5 s — ->3 >CD8**flBa>gi/J v IS©:£fS] 
^?SS-fe^±lcmS^L,fc^f©*In] 8 2 M a 
CD ±fi3StE<0 7f >^r&)8 IRa t©^-T^ (ttl) 
Si^8 2Mbt8 1Rbt&TA (a2) (1 1 3 5~ 
2 2 5S<DttffltC**;i£#»£lA\, IP^, ±12^1 

(alia 2) te, 0 9©«k5lr^T*c:t**T^ 

l39IC*5ViT, 8 IRa, 81Rb, 82MaS 
r/8 2Mb«, @8 tC^^tH^Tfe-S. ^ (bD 
ti, z/3 >CDS/J^fflSr*TjEJ^^|6]8 2M 

a«i:±<ll««©7tf>i» r *l6l8 lRat0^t*t), 
^ (a 2) ti, l^^— 5^— >CDg/hfiS:^;TiES^ 
^|p]8 2MbtTffiJ»«©t>t>^|6]8 lRbtOft 
ST* -So U-?—' v'H >©*/htt^^TjES^*[Bj 
82Mai8 2Mbt0Wft (0 1) 9 0-18 
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Offi©«SBrt s #*lA>. 

[0071] *58W©*»*wii«t:*t»"c«. mi o 

so; 1 1 tr^-r =t 5 tc 2 #©^««->- **a-t 

^©IBCR^TfeAVs. H10TM4, — 
f!03a, 10 3b*', tea-tjn 0 1 ©p«KB« 
an. *L,T***|fll->-M 0 2 a - 102b * 5, fi 
KM. 10 3a tiKft-fe^ 101 toWtCfflB^ttT^ 
4. 10 2MaH ^«^-H0 2aCW-f 

0 2 b©U^— ->a >©j®Mffi£>* / Mfi©:#ft£^ 
*ir;U±lClEH«l/fcBt«Kfrl*JT?**. 1 0 1 R all. 

sat;n o i©±iifi©7H>^ift4St)U i 

0 1 Rbli 8tSt;H 0 1 ©T«a£«©5f>^*lRl 
SrXfrT. 10 4 l43fciK£3l:b"$". 

[0 0 7 2] 1/^-5=— > 3 >©iffe^{ft»S/hMW^lS] 
£i£ft-fe)l/±t;:iEtS:iJ bfcf§©#ft 1 0 2 M a tiKflffe 
;KO-LM*«©?tf >£f*1*J 1 0 1 R a tro&Tft (a 
3) 1 3 5-2 2 5 S©SBBt~&S 1 
02Mbil0 1Rbh&t^ (a4) (t -45-4 39 

ta4) 14, SI 1 1 ©J: 5 ICJESTS 0 

1 1 14. 01 0Sz**fil*Sfl.fc«rK*lsn*BB , r* 

4. fed 1 1 (C&^T. lOIRa, lOlRb, 102 
Ma&tfl 0 2Mb«. 131 0C*WtR«T?»4. 
ft (a 3) 14, V9— f— v'H >CDfi/JMg2:7ri~IE&& 
^J|p) 1 0 2 M a £±<H»K©7t:>^7Jft 1 0 1 R a t 
©ftflrtr&O. ft (a 4) 14, t 1 — ->3 >©^'h 

fiSS:^-riEtSlg*i6ll 0 2MbtTfill*SO^t*>y^ 
|nj l 0 1 R b t©ftg"Ci&5. V*— X— ->3 >©fik'h 5C 
M^r^-TiEia^lR] 102Matl02Mb tOttM 

(/3 1 ) »4. 0-12 0K©3Sffl* 5 i(f£bV>. 

[0 0 7 3] ±IBW^— 5 s — ->a >©M/Mt©7jlR]£$c 
&i:;P©Sffi©7t'>^;£i3)<h<£li3#}4. #5— iKHS 

■2*8ll*Of^*W«««*H 1 2 ir^-T. H 1 2 t:*^ 
T, «JolSBJ*ffil 2 2 t*7- 1 2 5Srffif*. 
fc#7X»£l 24 a. H^ffil 2 3tTFTl 2 6 
€;1iiAfc^7X*Sl 2 4 b, C0 2tt©StWCtA 
SttfcteDnffiiajbfc^V^-y^Ill 2 1 i#>&fc.5 4 

2 8 a. 12 8b. RVWifk*.)l't<g&t&t<Dffl\Ztiim 
$tlfc-^(753t^«*->- h 1 2 7 a. 12 7 b#, «. 

^««->-Kl4-^C0*.ieSbTfcA^ OH*. 127 
a£fcl41 2 7b). 
[0 0 7 4] *»B©*9— 



5) 1WF8- 5 0 2 0 6 

ra^-MB^^l'-fJ CS*H«. 17 2-173 
H, 2 3 7-2 5 11) , asW4B«"*"f*n57'W 
XI T77yh/Wl'-T>fX^H 1 9 9 4j (B£ 
BPlt, 2 161) *KE«iSnTV»S. «*.«. ^6 

[0 0 7 5] *;fc*5SlJ8© ) SKSfe^lHlCfli 

WAtfBsMMKfW**! 4 2S* 

i o 7i~2 1 3i) e«©*v5v y^sawsi' 

V». C©}R«^?-OSWI4. ?Sa-feJl'C>±TSffilBn?S 

*»ti4»tt«ji L a%v4*&fcn. Rft-fe^oaBtttK 
«k o t 9 o "cmytfift *aytT**-fc;w» 6 m wr* c 

20 \t. «**HP©MW*«»*l'!lKftl****.' 

ftt47 0-1 0 O-CflUffSEK. 8 0^-9 0^^ 

[0 0 7 6] rwm^-ict^^s^©®^©^ (5 s 

k^hft{4 5t:etT^Sf*b<. SSK. 2<c~4'C 

30 14. HlHKfe. ragfi^fflliJ 
161-2 81) K(B«*nTV»4- 
[0 0 7 7] £&lz«A-k^OJBtr4iA#ttAn2:. ?£ 
*-fe;HC*U*lK»li«>**diOfll (An • d) ©« 
(4. «AtfB 1 4 2fiJMt« r«»5*rt 
-f^^H^fJ (BTfcr**r«H±. 3 2 91-3 3 
71) fcE«snTVi«.«t5JC. d <&ni4*3> 

M43fc&£ft5*>©©. J&^rjiaD^SK . 
Kftfe/hcS <7S-Sfcs6, 0. 3 — 1. 0jLim©SSB#£? 
Jt<, 0. 3-0. 6 ym©tBH*««t 
40 [0 0 7 8] **WO*9-«ftai»S«KffflI*^* 

t;HXA>H^^J (BTUXM^iHtt. 3 8 7H— 
4 6 51) , **UI4H**«&, /h#S^*lB rjSft 
^ffli^J (ttBfi. 8 51-1 0 51) *KE«StlT 

V»*J;5fc, 5Hz~l 0 0Hz©3585^ «BEf42 0 
V£^T. ff*b<t4 8VKT©^T?fc ; 5>. fct^-t4*/ 

-c^s^. i. 5V-3. o v-e*pmffl&^ 3. ov 

50 [0 0 7 9] **WO*7-*»*3SS«Rr«»»«« 
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mw?mm-rz> z, t&-e&z>GvttiL<otim\m\zm%.2 

ftl7-fMli — JKIC 0~2 0 0 nmCl/^r-: /a 
> (Re) . iff £L<tao~ 1 0 0 nmOR e S:WT 
•5. Rett, S^S:^*T^L.«t'5(C. { (nx + n 
y) /2-nz] xdtS^n*. 
[0 0 8 0] 

[0081] mmmn M^^>nm <o. i^m> 

^iilfc 1 2 0 ymJP£ SWTS h U T-fe^Hz^D 
-XCD^JW* Cg±^M7-()\>A (80 S) ±ica:m 
T^^tt^U M.—)lT)Vn—)V (MP 2 0 3 ; ^7 

a*) so *sw*u 8 o'CigafcT^^-e-fca. 

*£nx, ny, JPS7jr6j<E>Ji#T*n z > SSSdtb 
fcB#. h 'J 7 , -fe?-JHr;i'D— X7^Wffi I nx-ny 
I xd, { (nx + ny) /2-nz} xd£8l5£bfc 

b. -f-LTa-^OTjlSJ^^roR e Sr. IU^V^-^ 
(AEP-10 0. (80 &«rS^Br§i) CckDiRl5g 
U ±£1 nx-ny I xd. I (nx + ny) /2- 
nz} xd^SLfc. ±Eh'J7tf*t*D-X7 
j )VAV> I nx-ny I xdS3 nmT, { (nx + n 
y) /2-nz} xdlJ6 0nmTfeofc. tot, ± 

IB h U r-fe^Wr^n— x:7^Att&«fttc— Wk-c 

[0 0 8 2] ^CDSE(6]^±tr. Hfl5BLfcMS^>CX3 
5"^ \y ^-ffc^feTE- 8 (8. m=4) (BfiiEft^WJ 
#*t) 1. 6g. 7x;^vyIfl'>i"J3- ;i/74? 
U h (M 1 0 1 ; 11^^ (ttc) fi) 0 . 4g, t 
JUn-XT-t^- h^^U— h (CAB 5 3 1 - 1 : -i 

-xh^r>'7-5*ji'*ts) o. osg, Rifytm-tmih 

ffl MM*a7-9 0 7 ; J-n- ii-i^— *fc§5) 0. 
OlgS, 3. 6 5 gcD^^X^l^h^CiS^bT 

^enfc^ffifs^. »7-f -*w«--ra&tf (#4A-) 

T. t*t4*»««36*Hii'- b (OC 

S-A) &ftmvrz. 

[0 0 8 3] #6nfc*«W©3t**Ml5'— h (OCS 
-A) £ = *D h-A*fflV»T9tr>^WT8SSC» 



(16) HB?8-5 0 20 6 

mmm (tew \z&wmmv. "tomm&^&zm 
fc. ^fi7^;wAT«. f-f^^r-c v t> factor e- 

8 (8. m=4) <D7 9V Cff )im&8k&-2?l* W-MO 

«Efii©iiint*jc, 5-6 5m\zm^xm^mmiav 

10 [0 0 8 4] [«|fc#|2] f7f>»S (0. l(im) 
£^bfcl 2 0ttmJ?S£*-f--5 h'JTtf^D 

-x<D7^;va (S±^K7-f;PA «*) SS) ±irtt^ 
7;i^;i^te#y fc:x;P7;io-;p (mp2 0 3;?7 

1/ (MO S) S&ftL 4 OtMtTftiStftft. 

5tf>y«l3Hftff^. Bl«3Blfc#J*bfc. JtEh'JT-fe 
=?)V-t)VU— 7*7 4 )VI±(T> I nx-ny | xdS3nm 
T. [ (nx + ny) /2-nz) xdti7 0nmT* 

ofc. :n^oiit usseiii ti^ancb-mjgsn 

[0 0 8 5] COEl6l^±lC, Sa^L-fc«KS<4^X.3 
f -f ^{fc^KlTE — 8 (8, m=4) (fflrGft&IM* 
#-*f) 1. 6g, 7iy^>'>?X5 i l'>^'j3— ;uy^ 
'J1/-1- (Ml 0 1 ; JfcS^jS (80 K) 0. 4g, t 
)l.D-X7tT-h^W-h (CAB 5 3 1-1 ; -f 

-7. hv>ys*;uasD 0. osg. a^a^pte 

31 MM*a7- 9 0 7 ; • ^-tfc®) 0. 

0 1g$, 3. 6 5 gCD^^VX^Hr hMC*S6?bT 

30 m^tit^m^m^ u-i"Y—n--cm^s (#4 a-) 

b, ^Mcz^tKO^ttTHStbTl 2 0"C»iStaiftf 

ft, 1 2 0t:©SSSJE7Kffi«"S:ffl^Tl^UVM#t 
U ^mtiTfttebT, J?£l. 8tfm©f^X3f^ 

^1f«v—h (OCS-B) ^fPSLfc. 
[0 0 8 6] i©«k^f'bT#enfc*^C03t^afll 
h (OCS-B) tCO^T, 7tT>^*ft=£^&1B 

40 x->3 Xi£xu:/v*— ^- (AEP- 1 0 0 ; &» 

bfc. ^ne.rofflSiciO. ^S7jB©?t^ft (R 
e tffiflJtaoWflO tt, lai 3\Z7K-t£z>\Zf3i?1t. B 

1 3CDjKmSr->OL5 hb&tJl^. #5>nfc^S 

50 [0 0 8 7] [*ffi«33] t7f>iM (0. 
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-7©7^m («±^S7-f;vA a*) w ±kimb 

TJmf^SMStf'J tf^;PT^3-;V (MP 2 0 3 ; 9 -y 

u (.m so *jb#u 8 o'cfiBtcr^^-arfc^, 

?)l't;l'a-77-i')l'AO I nx-ny I x dte6 nm 
TT. { (nx + ny) /2-n z} xd«4 0 nmT* 

[0 0 8 8] Cl<^B5rSjM-ttC. ttaLfeSEattx-f ^3 
y-f ??ft#*TE- 8 (8, m=4) (Mffi-ffc^WJ 
1. 8g, ifl^V^Ua-^tth'J^^n- 
)\,zfart>h0T2VU—h (V#3 6 0 ; :fcBE*fiMfc 
*Xlt (*) St) 0. 2g. tAD-X7tT-h^f 
(CAB551-0. 2 ;-<-XhV>^rS*;i/ 

tts) o. 04g, yt&smt&m MM+a7-9o 

7 ; 5=71 • tf'f 0. 0 6 gRtWtJ&Sa C*J-f 

^7-DETX, B#ftll (*) S?) 0. 02g£, 
3. 4 3 gOD^?;i'X5 1 Jl/drh>tr^UT#e.nfc^ 

^StS:. y-f-v— a*— -e^m (#3 A— ) U ^I©# 

KI6D"3WTHJfeUTl 2 0-C©ii6iaii4"T 3 g-DflAllKt 
U fOHf-f y ^^£S2[p]3-&fc^ 12 0*0 
CDSSilEJETK&fl' (1 2 0W/cm) SfflV^T 1 
ViStl. ^ia^Tifc&bT, fSl. 8um«D5 i i'X 
3f ^ y 2 "ffc-&*ft*trJi Ot^STSJi) &G?2>*¥£ 
BjCD^««->-h (OCS-C) fcfEgbfc, 
[0 0 8 9] CO±5l: UT»e.nfc*5§BJcD^ffi« 

I- (ocs-c) tr-^^T, ^k'>^te£-&*fiitfS 

r->3>it&XiJ7"7^-^- (AEP- 1 0 0 ; A$ 

j##:*®*»6«^T43t). -?"CD«€r (^h^) #2 0 
7 0 TlSMCf ftl/TV^ C t^^o 

ft. 

[0090] &mm4i if^^>mm (o. iwm) 

SISLfcl 1 0/imf3*ft'5hU7tf;l't;VD 

7;W^;HE-tt#U \Z—)V7)V^—)V (MP 2 0 3 ; 
1/ (») tS) SSM&U 4 0 < CSHtCTi'£&£tffc&, 
9K>yr»3*fTV». S3[RliSI£«^b;fc. h'JT-k^JU 
-fcjl/d— I nx-ny I xdlJ3nmT, 
{ (nx + ny) /2-nz} X d li 5 0 nmT&o 
ft. cne.©ffi«. ^SgWl tfSl^CLT^^nfe. 
0£oT, iEh'JT-feWHrJko— I3& 



17) !f#f»¥8-5 0 2 0 6 

3.2 

[0091] c©eias*-tK. waiL.fc^sttx^x3 

5^ ^JftB^TE- 8 (8, m=4) (mlE'ffc-S'WJ 
1. 7 5 g> a-7^nK>-w-7i^+v' 

-tfU^^X^V (AMP 6 OG : m'PWt^nM 
(tfc) fffi) 0. 2 5g, tJkD-X7-fef-h^3 : l'- 
h- (CAB 5 0 0 - 5 ; -f-* h T > -fr 5 * A&M> 
0. 0 5g. MM+a7-9 0 

7 ;?A-^=P-ttfi) 0. OlgS, 3. 4 3g© 

A— -Ctt# (#3 A*-) U &JR<7>#K:&$0^ttT 
igbtl 2 0 , C©ii5S»4»T3#F.SJJng*L. r-fxa 

(12 0W/cm) $ffl^Tl8>KUVSgWU, ft 

bT, isi. 8 Mmco^^xzi^^ y^fl: 
^■#j«r#trB OK****) 
->-h (OCS-D) £f£Sbfc„ 
[0 0 9 2] CfiDJ;5lCLT»6nfc*56W©itt**l« 

h (ocs-d) tc^vvr. ^tr>i"M***ifc*B 
x->3 xi^xu^y^-^- (aep-1 o o ; mm 
^ its®* ®£ b fc^ws:it^cD^!t#tts Hittcste 

»*^M^e.ffiviTfeo, ^wffl^r (^;Ph^) #20 

[0 0 9 3] [3OS01J5] •£73->mm (0. lwm) 
JO S-^Lfc 10 0 tfmlSSft^ h'JTtfJl'tJVD 

-xo^^^A (m±^»7-f;UA (*) 8) ±ic«m 
T;W^;^tt*U ¥~)V7JVn—)V (MP 2 0 3 ; ^7 
V m) K) «r!fe#L. 4 CCaaiCTttMi^*^, 
5K>^»atffV». ffi^^^Ufc. ±EhU7-fe 
=^)V±.)Va— 7^~7 4 )\>K<T> I nx-ny I Xdli3nm 
T?» I (nx + ny) /2-n z] xdte4 0nmT$> 

[0 0 9 4] ^©SBlRlfMJilC, W^bfcSESttx^Xn 
f-f7mtTE-8 (8, m=4) (SfjE-ffc-g-f&W 
#-^-) 1. 6g, yi/^ifP'^yj 3—^7^ 
iJW-h (M 1 0 1 ; JKE-g-ffc (MO S) 0 . 4 g , -fe 
JPo-X7tf- h^U- h (CAB531-1 ; < 
— X hT>'5r5*;HtM) 0. 05g. X^S-&-|Bi& 
SI WM+j7- 9 0 7 ; ^A*- ff-fsf-ttS) 0. 

OlgS, 3. 6 5 g©^^X^;^h>tC^bT 

se-nsitss, a*— t?»* (#4/>*— ) 

50 U ^SlO^fCfi&OOttTH^bTl 2 0 , CCDiS5a«4 J 
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(18) 
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1 2 CCOSSi^JETK^T^ffl^Tl^UVSSIt 
b. ^iaSTffiJ^UT. J5£l. 0iim©T-fX3T^ 

h (OCS-F) £f£Sbfc. 
[0 0 9 5] CWi^tCbT^^nfc*^©^^ 
h (OCS-F) \Z-D^X. 7H>^i^fiffi 

T->3>ISl'jyy^-?- (AEP-10 0;S» 

COa/jN<|[CD^|p]dt->- h 3 3^MViT45 0. 

0nra7?*t). ^bTJPS («$) j&lft 
OR e til 1 0nmTfc5:iA%i^fc. SIC. JbBH 
M££D#6nfc^g:£®a#CD&Blfr£Wb. ^-b 

iSecftlC^bbTUS d iiififrfr^ft. 

[0 0 9 6] [jtttM i ] ^utM i twnnicf^iisnfc a? 

RhC. Wai/fc*IHtf^xa?-f v?ft^«lTE- 
8- (3) (itEft^ifcffM) ^^^;px^;^h> 
SJU^.. i*tLT10wt«tl/feSM. XtT>n 
— Mt=fc 9 2 0 0 0 r pmtCT^^SrfTofc. #C^T?. 

es^e^i 8 o'ciTJn^u, nftfissbfcm. ^ias-r 
txm vjt^mism) *«-r»3t*««^- h (ocs- 

G) SffKLfc. 
[0 0 9 7] C©J:5CUT»&tlfc3fc3**Mt5'--h 50 

(ocs-G) 7t>yiis^fi:ffiSfii 

>«*X'J3/y^ — ^— (AEP-100 ;I*Sfff 
Si) -cMJgU 5tc. mfctotonfj x=in ~j91c& 



54 



£ tifit>fr*o ft. 

[0 0 9 8] DScMm 2 ] 3 fcH«fc««nfc 

6 (NEft^ttflW) fc^JUX^Jl^h 

0 2 0 0 0 r pmlCT^frSfr-pfc. 

1 7 ots-wnttb. &a&3b*:«. aaas-wMJU 
^s^s) **-r«**««5/-h (ocs-h) 

[0 0 9 9] £©±3KbT#Sftfc3fc3Mt«5'--h 
(OCS-H) IC^T, 9K>$f(ft*"Sr*tt«fflEH 

>tt&I'J^^- (AEP- 10 0; SitKfEBf 

[oioo] utt&mms'— h ©twin ±s&mmw 1 ~ 

5 Ktfittfcffl 1~2 T# SnfcTt^fS h fc^T 
?t^t3-£Ti2<Z>«fc 3 lci¥ffi L ft. 

(2) "WX 

XcDifcgteASTN-D 1 0 0 3 - 5 2t;:S^ 
Tfrfc-ofc. Wfc. iSSfh (NDH— 1 0 0 1 DO ; H 
(80 3S) *JH^TWfebfc. 

(3) H^-f>OH-fX 

[0 10 1] 
C*13 







^vf X 










No. 


(X) 




»b a© 


(S) 


-f X (um) 




OCS-A 


1. 0 


ftb 


5-6 5 


3 0 






0CS-B 


1. 0 


fcb 


2 0-5 0 


3 5 






ocs-c 


0. 3 


ftb 


2 0-7 0 


4 0 






0CS-D 


0. 3 


ftb 


2 0-4 0 


2 5 






OCS-F 




t£V 


2 0-50 


3 3 






OCS-G 


8. 1 


25 0 




3 7 


1 0 




OCS-H 


7. 9 


*5D 




3 8 


t » 
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' : Re#*0©;£lRj 

: r--j i^e/ K^-f>Sr*^-r 

[0 10 2] [H«0!l6~8R^Jt^3~5] * 
AT, #^0 4. 5 umtf^'Vy^i^Xt&SilKl**- 

■€n*if£^6~8) »tfit««i~2 (^n^njtfeCT 
m-f. «a**««*fp«b& (si o#bb> . flu 

T^f^l*] (7tf>^fRj. iU®102Ma) t± 

«as«o^t:>f*rti (Hi leal o iRa) toftt 

A (a 3) *U 8 0StftO, *UT±«©**1*fll^ 

>^#IrK HI ICO 10 2Mb) t±®ISSC07b:>^ 
(31 lOlOlRb) t.<r>1S.-tft (a 4) rti0« 

*2 



&. ±E*3tt«©«*7-f JPA»4 0 nm©W^— 5 s — 
->3> <«H3fcB* i (nx + ny) /2-nz) xd 

^;UA*fflV»fc. i^ntTN-LCDIt y-VU- 

v— h SrJS&fcH T N - L C D fef^S b&. 
[0 1 0 33 #e>nfcTN-LCD(r 5 5Hz©W 

4Wtlt (LCD- 5 0 0 0, *itf («0 H) SJBV* 
TSlJtU BEM^^-h^h- (Tor/Tsv) 43,fctf=i> 
h77h*«l 0JK±£&3i:/T:fc<£tf£/'*© : gigA 

[0 10 4] 
»2] 



h IEffi3>h7X h- a g A (&) 



No. ±T 



$mM6 OCS-B lOOBLh 130 125 

mmw7 ocs-c ioosu: no iso 

$mM8 OCS-D lOOJBUt 120 120 



JtttM 3 OCS-G 5 0 6 4 7 0 

Jfc$£0«4 OCS-H 5 9 6 1 6 6 

it^tmS teV lOOgLk 6 1 9 5 



[0 10 5] *1, 2*5ie.Mi5«i:« 

[0 10 6] MJgM9] 

(fScS^SgCD^tS) y 9 m* (An : 0. 

8) £9 0X:<D&nM-?, ft-Z>4. 5 MmCO^-vy^-y- 

fi^fPSUfe (B8#JH> .fib, ±*©3fc4MMt->- 

i^lRK B9C82Ma) t±ffll*«C07 b*>^*(p) 
(39©8 IRa) iKDfcTfi (a 1) #1 8 O&kfc 
D. *LTT«©36**l«5'-h©U^-5 f -: x 3 >© 
«/hfitS:^-rS^*[Rl (^t*>^lHj, 39©8 2M 
b) tTfl!lS«©7tf>^(Rl (09O81RW £© 
ttTA (o2) *U8 0St&5J:5l:. ±IB^#«« 



Sr. 3tt*««->-hft*T*«*-fe^©Pi«K. -^© 

[0 10 7] ^StlfcTN-LCDlCl kHzOjggS 

»36W- (LCD - 5 0 0 0, (ft) 10 £fflV> 

T«l5£U IES3>h77,h (Tov/Tsv) 43<fct*3> 
h7Xh*Sl 0EU;£ttS±/T*3.I:r«E/:e©«IW* 

»snfca»Ai*tttHi 4i:^-i-. 314 

©*«*J:^*«J4*=i>h7Xh«t*t>-r. ens 

^lC*5lt-5 3>h7Xh (Tiv/Tsv) AU0X1J10 

[0 10 8] [XMMl ORtfl 1] 
<* 5 -*»*«««©#» ->t-^ SSOTF 
Tffl«»*?— ^UK6 E-C 3©«3fc*«W*L-T, 

sa«i own) -e#e»nfcffl^fc^««->-h 
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[0 10 9] [j*t&0ij6] is*-? (m mTFTmm 
[oiio] n*>niti)7-m§k&7K£m\zz>\,>T, s 



(20) 8- 5 0 2 0 6 

A? 

*o : i tttzmfi&mfevtc. hp*, #e>n^*5-« 
£, ^3ttf (lcd— 5000, ±mn? (W> M) & 

m»T8S5£U 3>h77; N#l 0 £:ft£>_L./T*3<fctf 

•t. 

[0 111] 
[S3] 

3 



•>-h & & M <M) 

No. ±T fe& 



1 0 OCS-B 12 3 115 

&mm 1 1 ocs-c 130 120 



Jt««6 



tils 



5 0 



7 0 



[0112] ssj^egis^&j;^;:, ^mmi o&z* 

1 KDX^—Wiik&mmWte. it&M6<Z>*><D\Zit'< 

T*&*Jfc*£. L-ifc&SfcJR* 
[0 113] 

tt. IS* L-T33D. a»AOltl0lC#3 

[01] HUt 2t9!3:f£# ®F<3©*H#r 



2> ^nx, ny. JP*jSrlftO*JB*f*n z ©M«£«SflSW 
[04] i4H *5gBJ<7>7t^*«->-N©«*»^ 

[05] B5»*. *fe&<Dmaa&mma>ttiiittMm* 

50 [H6] sea. yt^ffimis-b&m^itWi&mTxmw 
iris it s v ^ — 5 s — ^ a ><o*/hfflo^r6] t«s-t;Ko 

[0 7] H7tt. H8*z«*lPl*»5JUt»t#6n* 

[H8] ib 8 a. -*t<Dyt¥mm->-b*m^iz%L£km 

-t jK0S«ro 7 tf >^*i»J t ©W-& 5 . 

[0 9] H9tt. H8*ztt*|pJj6^a/!:«fKS6ni. 

[0 1 1 ] 0 1 1 a, 0 1 0 $ z tt^iRj^ e»^fc^f{c# 
e>n^>0Ta&s. 

[0 12] 01 2ft, *^HJ®*7— ?KS*^SS©f^ 

[SI 3] B13tt. *%^©7t#ffi«->-b (OCS 
-B) ©7t*S*S©Re t^ftore^Sr^-r^^^ 
50 T*«. 



NSDOCID: <JP_40B050206A l_> 



—70— 
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!RrM¥8-5 0 2 0 6 



[014] 014H *%WC>$kmm§-Z'&t>ftTzM& 

2 1.41 mw3m& 
2 2.4 2 iErSM 

23.43 yt^rnxm 

23 a, 23 b, 23c iSSttx^ Wf^ y fitS 



40 



Pa, Pb, Pc f'fXaf-f i'i'ilMOl 

2 1 a. 2 1b, 2 1 c aW£»#2 1 ©ffil' ¥frfc 



0 a. 0b. 0 c 

2 4 3f33d##:£>i&& 

3 1a 3 1b WSL 
3 3 TNMiH 1 




[02] 



[S3] 



23' 




31b 



31a 



[04] 



[05] 



TNC 




[07] 















/(a 










y 




6fRt> 


62M \ 
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[08] 



[09] 





8tRo 



8IRb 



62Mo 



mi o] 




[Hi 2] 

122 125 1280 127a 



124 a 



I 



t 



121 123 128b 127b N26 ,24b 





[E 


81 13 






c 








fOIRb^ 








I02Mb 


I02MO 



[hi 3] 



Re(nm) 
150- 



100 
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(23) 



5 0 2 0 




3> h7X K 10 



««ejiinn*£#im«t , JH2io#jft m±¥* 
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